Objective: We investigated the presence of disordered eating attitudes and weight perception among young women at body mass index (BMI) values that correspond to underweight, normal weight, overweight, and obese weight status.
. Recent studies showed that thinness was viewed as the preferred body shape among female college students in Kuwait (Kabir, Zafar, & Waslien 2013) , which can be attributable to a westernized socio-cultural transition occurring in this population (Musaiger & Al-Mannai, 2014) .
Although there has been much attention regarding the negative influence of media in terms of abnormal eating patterns and body image dissatisfaction in individuals with anorexia nervosa (Hamilton & Waller, 1993) , there is evidence that such attitudes are also prevalent in adolescents and young adults who are overweight. For example, Desai, Miller, Staples, and Bravender (2008) showed that undergraduates in the United States who were overweight or obese were more likely to engage in dieting and binge eating, had a greater desire to be thinner, and were more preoccupied with food compared with their normal-weight peers. Disordered eating attitudes have been reported worldwide among adolescents who are overweight and obese (Goldschmidt et al., 2008; Mousa, Al-Domi, Mashal, & Jibril, 2010) , including in the Arab states, where the prevalence of overweight and obesity has paralleled disordered eating attitudes (Ahmed, Waslien, Al-Sumaie, & Prakash, 2012; Al-Adawi et al., 2002; Eapen, Mabrouk, & Bin-Othman, 2006; . The prevalence of disordered eating attitudes was notably high among Kuwaiti adolescents of both genders who were overweight or obese . In that regard, in a study of 228 female Kuwaiti university students, aged 19-25 years, showed that women with obesity were influenced more negatively by the media as compared to non-obese women. These authors suggested that dieting and food restrictive behaviors were more prevalent in female students with obesity due to pressure to lose weight by mass media, peers, and parents. Such social pressures toward thinness in women have been indicated to be more likely lead to disturbed attitudes toward eating (Dellava et al., 2010) .
Weight control behaviors have been indicated to be precipitated by body weight perception, or the personal evaluation of one's weight as "underweight," "normal weight," or "overweight," irrespective of actual body mass index (BMI; Cheung, Ip, Lam, & Bibby, 2007; Tremblay, & Limbos, 2009) . A discrepancy between body weight perception and BMI has been characterized as body image distortion (Liechty, 2010) . A high proportion of normal weight males and females reportedly misclassify themselves as overweight whereas conversely some individuals who are overweight appear to misclassify themselves as normal weight (Lim et al., 2014) . The above situations are of concern as weight misperception can modulate eating attitudes and behaviors, depending on the perceived acceptability of the weight (Desai et al., 2008) . Both overweight and underweight misperceptions are associated with increased risk of psychological morbidity (Desai et al., 2008) , which might be linked to disordered eating attitudes.
The present study investigated the range of BMIs and weight misperceptions among female undergraduate students living in Kuwait in relation to disordered eating attitudes and behaviors. This approach was applied to aid in the identification of subgroups of individuals that might be most at risk for disordered eating. The eating attitude test (EAT-26) was utilized to measure eating attitudes, as this test has been validated in a variety of cultures, settings, and age groups for screening eating disorder features (Lim et al., 2014) . The aims of the current study were to examine in young Kuwaiti women with a wide range of BMIs: (a) the prevalence of disordered eating attitudes, including tendencies toward anorexia nervosa and bulimia nervosa, using the EAT-26 subscales; and (b) the relationships of self-estimated weight status and weight perception with eating disorder features.
| M ET HOD
This cross-sectional descriptive study included 1,147 female undergraduates recruited from Kuwait University's five campuses (comprising 14 colleges in total). Data collection was conducted between November 2014 and May 2015 using self-administered anonymous questionnaires.
Students were invited to voluntarily participate in the study during breaks between classes. During recruitment, the purpose and format of the questionnaire were explained orally to participants. All information regarding study participation was written clearly as a preface to each questionnaire. Questionnaires took about 15-20 mins to complete.
Before study commencement, ethical approval was obtained from the Kuwait University Research Sector and Campuses Administration Office, which provided access to all campuses for participant recruitment. The consent to publish and report individual data was obtained from all participants. Students under 18 years of age and participants who provided incomplete questionnaires were excluded.
| Dependent variables
Disordered eating attitudes were measured using the EAT-26, which has high sensitivity and reliability (Cronbach's alpha of .80 in participants with either eating disorders or normal eating behavior; Gearhardt, Corbin, & Brownell, 2009 ). The EAT-26 comprises 26 items in three subscales: dieting (Sub-D; contains 13 items related to a distorted body image); bulimia (Sub-B; contains six items on body image and a tendency toward bulimic behavior); and oral control (Sub-O; contains seven items on self-control and high-risk behaviors associated with anorexia nervosa). Each item in the EAT-26 test is rated on a 4-point Likert scale (0 5 sometimes, rarely, or never, 1 5 often, 2 5 usually, 3 5 always). The total EAT-26 score ranges from 0 to 78. EAT-26 scores of 20 indicate possible anorexia nervosa or bulimia nervosa, while scores of 11 indicate possible binge-eating disorder. There are no specific cut-off points for the EAT-26 subscales, although researchers propose that scores >20 for the Sub-D and 10 for the other two subscales indicate a high risk of developing an eating disorder (Garfinkel & Newman, 2001) . Each participant completed an Arabic or English version of the EAT-26, both of which were previously validated among undergraduates (Al-Subaie et al., 1996; Fortes, Meireles, Neves, Almeida, & Ferreira, 2015) .
| Independent variables
The body mass index was calculated from self-reported weights and heights. Students were grouped according to the following BMI (kg/m 2 ) standards: <18.5 5 underweight, 18.5-24.9 5 normal weight, 25.0-29.9 5 overweight, >30.0 5 obesity. Two variables were used to assess body weight perception: (a) Weight perception: Weight perception was determined by asking participants, "Do you consider yourself to be at an acceptable weight, underweight, or overweight?" This question has been used in previous population surveys to determine weight perception (Schulte & Thomas, 2013; Thomas, Khan, & Abdulrahman, 2010 ). The term "acceptable" is believed to refer to desirable weight relative to ideal body size, rather than BMI categorization. (b). Selfestimated weight status: This variable was used to measure participants' self-perceived BMI categorization. Participants were asked, "Do you estimate your body mass index to be in the underweight (BMI 1), normal weight (BMI 2), overweight (BMI 3), or obese category (BMI 4)?" Participants were then categorized according to their answers to this question and their actual BMI (calculated from their self-reported weights and heights), as follows: correct-estimator for BMI 1 and 2; correct-estimator for BMI 3 and 4; over-estimator for BMI 1 and 2; over-estimator for BMI 3; under-estimator for BMI 3; and underestimator for BMI 4. For some of the statistical analyses, these six categories were merged to create three superordinate categories: correctestimators, over-estimators, and under-estimators. This variable assessed the extent of weight misperception, which was used as an index of participants' dissatisfaction with their body image despite knowing their BMI range. Weight misperception is associated with psychological stress, independent of weight perception and actual weight status (Desai et al., 2008) . Only individuals with prior knowledge of their BMI could answer this part correctly.
| Covariates
The following variables were included as potential covariates of disordered eating attitudes: nationality (Kuwaiti vs. Non-Kuwaiti), age (continuous variable), marital status (single vs. married), and field of study (science-related major vs. non-science-related major).
| Statistical analysis
All anthropometric and eating behavior scores were checked for normality before being treated as continuous variables in the analysis. The EAT-26 and subscales scores were compared among the following two binomial categorical variables using Student's t-tests: (a) yes, at risk of disordered eating versus no, not at risk of disordered eating; (b) overweight and obese versus non overweight or non-obese. Comparisons among the multinomial variables-including the four BMI groups and the three self-estimated weight status groups (over-, under-, and correct-estimators) -were performed using analyses of variance (ANOVAs). Bonferroni's post hoc adjustments for multiple comparisons were used when a significant F-statistic was observed. Cross-tabulations (v 2 tests) were performed to determine the differences in the prevalence of at-risk groups of disordered eating (based on the EAT-26 and subscale scores) according to BMI group, weight perception category, and covariates. All p-values were two-tailed, and an alpha of .05 was considered significant for all tests performed.
Unadjusted logistic regression analyses were conducted to generate prevalence odds ratios (ORs) with 95% confidence intervals (CI) for the fol- 
| RE S U L TS

| Participant characteristics
Participants' characteristics are shown in Table 1 . A total of 1,500 female students were approached, of whom 1,248 participated voluntarily. However, only 1,147 (91.8%) completed the EAT-26 and provided self-assessed body weight and height measurements. Means are reported as mean 6 SD. A slightly higher percentage of students were from arts-related majors than from science-related majors (54.6% vs.
45.4%, respectively, X 2 (1) 5 9.30, p 5 .002), and all Kuwait University colleges were represented.
| Participants BMI groups
Over one-third of the participants were categorized as overweight or obese (24.5% and 9.9%, respectively), while 7.8% were underweight and 57.8% were normal weight ( Table 1 ). The mean BMI was 23.91 6 4.6, which is within the normal weight category (Table 2 ).
| Disordered eating attitudes and behaviors
Among all participants, the mean total EAT-26 score was 21.0 6 11.2 ( Table 2) . The most common EAT-26 items for which participants answered "usually" or "always" were, in descending order, "thinking about burning up calories when exercising" (47.4%); "preoccupied with a desire to be thinner" (46.2%); "preoccupied with the thought of having fat on my body" (40.8%); "take longer than others to eat my meals" (36.8%); "terrified about being overweight" (33.7%); "fear other people think that I am too thin" (32.3%); and "feel that food controls my life" (28.5%). Forty six percent (46.4%) of participants were above the diagnostic cut-off on the EAT-26 (20; Table 2 ). The mean EAT-26 score of the at-risk group for disordered eating was significantly higher than that of the not-at-risk group (31.3 6 .8 vs. 10.4 6 5.1, t(777) 5 46.4, p < .001, d 5 2.7). In addition, the participants in the at-risk group had a significantly higher BMI than did those not at risk; however, the mean BMI of both groups was within the normal BMI category (24.7 6 4.9 vs.
23.3 6 4.3, t(1,145) 5 5.7 p < .001, d 5 .33) ( Table 2) . When using the proposed cut-off values for the subscales, 15.9% of participants scored 20 on the Sub-D, 9.9% scored 10 on the Sub-B, and 18.3% scored 10 on the Sub-O. The mean scores of these three subscales were 11.8 6 8.0 (Sub-D), 4.0 6 3.8 (Sub-B), and 5.8 6 4.2 (Sub-O; Table 2) .
| Covariates and disordered eating attitudes and behaviors
The mean scores of the EAT-26 and its subscales differed significantly according to major field of study and BMI group (Table 1) . Specifically, students from arts-related majors had significantly higher mean EAT-26 and subscales scores as compared to students in science-related majors ( Table 1 ). The participants who were overweight and obese also had significantly higher mean EAT-26 and subscales scores compared to the non overweight students; in fact, their means exceeded the cutoff (EAT-26 20) for at-risk of disordered eating. The EAT-26 scores or subscales did not differ according to nationality or marital status.
| Weight perception and self-estimated weight status
The majority of participants correctly estimated their weight status (75.3%), 13% overestimated their weight status, and 11.6% underestimated their weight status (Table 3 ).
The proportion of over-estimators in the underweight, normal weight, and overweight categories were 23.3%, 18.1%, and 2.8%.
Under-estimators were found only in the groups categorized as overweight (24.9%) or obese (52.2%). In terms of weight perception, 53% of participants regarded their weight as "acceptable," 8.4% regarded their weight as "underweight," and 38.5% considered themselves "overweight" (Table 4 ).
The mean EAT-26 total scores and subscale scores according to weight perception and self-estimated weight status categories are also listed in Table 4 . Participants with an overweight perception had higher mean total scores on the EAT-26 compared to those with an acceptable weight and underweight perception (22.8 6 12.5 vs. 18.3 6 12.9 and 19.0 6 12.7, respectively). In contrast, individuals with an underweight perception had a higher mean score on Sub-O compared to those with an acceptable weight or overweight perception (7.7 6 4.1 vs. 5.9 6 4.2 and 4.6 6 3.8, respectively). Sub-D 5.6 (6.7) a* 9.9 (7.9) b 13.2 (7.8) c 13.5(7.1) c 30.6 (3,1146), <.001, .07
Sub-B 3.1 (3.8) a* 3.6 (3.6) a 3.9 (4.1) a 5. The same pattern of results was observed for the adjusted analysis (adjusting for covariates, BMI and major field of study), as seen in Table 
| D ISC USSION
To our knowledge, this is the first large-scale study to quantify the scope of disordered eating attitudes and behaviors among female , 1996) . Similar to past studies, the present results indicated that BMI was positively correlated with body dissatisfaction and abnormal eating behavior (Hay, Mond, Buttner, & Darby, 2008; Neumark-Sztainer, Wall, Larson, Eisenberg, & Loth, 2011) , and that obesity significantly increased the odds of disordered eating attitudes, especially extreme dieting behaviors (Delinsky & Wilson, 2008) .
Such behaviors could stem from a distorted body image together with the presence of bulimic tendencies (Mohr et al., 2011) .
To our knowledge, the present study is the first to show the interrelationships of weight perception, weight misperception, and disordered eating attitudes and behaviors in young female undergraduates.
Interestingly, the findings appear to indicate that disordered eating is more associated with weight perception than with BMI. Female
Kuwaiti students who perceived themselves as overweight or who incorrectly estimated their weight status had higher odds of disordered eating attitudes and dieting behaviors, regardless of their BMI. This result suggests that such patterns of eating attitudes can be used to identify female undergraduates at particular risk of disordered eating practices. More detailed studies within a similar population are needed to further validate these findings and provide a more detailed psychological analysis.
It is noteworthy that disordered eating attitudes and behaviors were present in all groups, not only the overweight or obese groups.
Among normal weight participants, 38.8% with a BMI of 24.9 had an EAT-26 score of 20. Previous studies have also found a high prevalence of disordered eating attitudes based on EAT-26 scores among female undergraduates with a normal BMI (Alberton, Dal-B o, Piovezan, & Silva, 2013) . The present findings have also indicated that women with an underweight status had greater than twice the odds of exhibiting restrictive oral control behaviors associated with anorexia nervosa.
A lower BMI has been linked to disordered eating and a drive for thinness in some vegetarian populations (Kayano et al., 2008) as well as with anorexia nervosa (Tantleff-Dunn, Barnes, & Larose, 2011) . The link between lower BMI and anorexic tendencies is unclear, but may be the result of a propensity for severe caloric restriction and higher physical activity as a means of regulating anxious states (Dellava et al., 2010) . Disturbed eating attitudes and behaviors are well documented problems among females in Western countries (Alberton et al., 2013; Madanat, Brown, & Hawks, 2007; Tantleff-Dunn et al., 2011) . Recently, however, the phenomenon has also been observed in Arab countries . The present findings can therefore be understood in the context of the dietary transition in the Arab world. During the past two to three decades, there has been shift in most Arab countries from a traditional diet containing whole grains, fiber, fruits, and vegetables to a more Westernized diet rich in fat, sugar, and salt (Madanat, Lindsay, & Campbell, 2011) . Body image and weight fears might thus be partly related to the worsening dietary patterns of the population (Madanat et al., 2011) .
A comparison of the present findings with existing data from Arab Gulf countries shows that the proportion of participants at risk of dis- The results of the present work are comparable to the more recent findings of , who found that the prevalence of disordered eating attitudes in Kuwaiti adolescents of both genders was higher than was that of their counterparts in other Arab countries. It is of concern that the prevalence of disordered eating attitudes in the present study closely matches the study of (i.e., 46% vs. 43%, respectively), as this observation indicates a continual high prevalence in Kuwait. As the Kuwaiti adolescents described in the were younger than the participants in our study, it is conceivable that the risk of disordered eating attitudes has been tracking from adolescence to early adulthood, similar to the risk of overweight and obesity (Madanat et al., 2011) .
The overall strengths of this study included its relatively large sample size of college women across a broad range of science-and artsrelated majors in addition to a high response rate and the use of a validated instrument. There are likely other social and cultural factors associated with the high prevalence of disordered eating attitudes that were not investigated in this study such as media exposure. The media emphasis on an ideal body that is thin and slender can negatively influence the body image and self-esteem of young females (Madanat et al., 2007) . The idealized images of beauty and attractiveness in today's "slenderness culture" and the traditional sociocultural assumption that thinness is the societal stereotype for women can cause their eating behavior to become more disordered (Tantleff-Dunn et al., 2011). The Note. BMI 5 body mass index; OR 5 odds ratio; CI 5 confidence interval. Weight status is self-estimated, Kuwait University major field of study is Science (1) or Arts (2), and BMI was entered as a continuous covariate. p < .05 indicates significance.
present study limitations also include a reliance on the use of selfreports for the main variables, including BMI estimates. High correlations have been observed, however, between self-reported and objectively measured height, weight, and BMI (r > .9; Spencer, Appleby, Davey, & Key, 2002) . Similarly, in a pilot study, a highly significant correlation (Spearman rank r 5 .94 and .90, respectively) was noted between actual weights and heights measured by trained research assistants and self-reported weights and heights (data not shown).
Thus, self-reported data on weights and heights can be considered reliable estimates for the population. The prevalence rates of overweight and obesity in this study were 24.5% and 9.9%, respectively. The above finding indicates that the obese population was underrepresented in this sample as compared to our previous survey, wherein the prevalence rates of overweight and obesity were 23.9% and 19.6%, respectively, among 198 female students (unpublished data). Likewise, Almajed et al. (2011) who studied a sample of 169
Kuwaiti college women aged 18-24 years showed prevalence rates of overweight and obesity of 33.5% and 15.9%, respectively.
In summary, the present results indicate that the high proportion of disordered eating attitudes among female undergraduates cannot be attributed to obesity alone. It appears that the type of disordered eating behavior varies by weight perception to a greater extent than weight status. Our study also highlights that disordered eating attitudes are a significant potential problem among college women in Kuwait, which coincides with the high prevalence of overweight and obesity in this population. Excessive dieting linked to eating disorders and other aberrant diet-related behaviors might work against the development of healthy eating behaviors to maintain a normal BMI. The high prevalence of disordered eating attitudes could be due to a combination of the social influences, diet, and lifestyle of undergraduates. These findings call for the need for more focused obesity interventions and behavioral modification programs for college students. Similar future studies should include male students as well as participants who have not entered a university. Weight status of young women appears to be influenced negatively by societal pressures and unhealthy body weight perception. The findings of the present work emphasize further that the above issues should be addressed by healthcare professionals as early as possible during the college years.
